04/30/2007 16:09 FAX 202 551 1705 



PAUL HASTINGS 



12)005 



Serial No.: 10/628,290 
An Unit: 1745 




Attorney's Docket No.: SLC109-US 

Page 2 



Amendments to the Claims: . 

This listing of claims replaces all prior versions, and listings, of claims in this application. 
Listing of Claims; 

WHAT IS CLAIMED IS: 

1 . (Withdrawn) A battery comprising: 

at least one metallic lithium or lithium alloy anode; 
at least one cathode, 

and a polyimide-based electrolyte separator disposed between said at least one metallic 
lithium or lithium alloy anode and said at least one cathode; said polyimide-based 
electrolyte separator comprising a soluble polyimide, a lithium salt, and from about 10% 
by weight to about 60% by weight of solvent. 

2. (Withdrawn) A battery as defined in claim 1 wherein said polyimide-based electrolyte 
separator comprises from about 15% by weight to about 50% by weight of solvent 

3. (Withdrawn) A battery as defined in claim 1 wherein said polyimide-based electrolyte 
separator comprises from about 20% by weight to about 40% by weight of solvent. 

4. (Withdrawn) A battery as defined in claim 1 wherein said solvent is selected from the 
group consisting of N,N-mcthylpyrolidinone (NMP), gammabutyrolactone, and 
sulfamides of formula; RiR 2 N-S0 2 -NR3R4> in which Ri 3 R 2 , R3 and R4 are alkyls having 
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between 1 and 6 carbon atoms and/or oxyalkyls having between 1 and 6 carbon atoms 
or combinations thereof. 

« 

5. (Withdrawn) A battery as defined in claim 1 wherein said at least one cathode 
comprises a current collector, an active material; an electronic conductive filler; and an 
ionically conductive electrolyte polyimide binder; wherein said electrolyte polyimide 
binder comprises a lithium salt and a pre-imidized soluble polyimide, and wherein the 
lithium salt and the pre-imidized soluble, polyimide are soluble in a polar solvent, 

6. (Withdrawn) A battery as defined in claim 1 wherein said at least one cathode 
comprises a current collector, an active material; an electronic conductive filler; an 
ionically conductive electrolyte polyether and a lithium salt, 

7. (Withdrawn) A battery as defined in claim 6 wherein said active material is selected 
from the group consisting of: LiCoC>2 ; LiMnCh ; LLM112O4 ; LiNiC>2 ; LiV 3 08; V2O5 ; 
Li^fisOu and LiFeP04. 

8. (Withdrawn) A battery as defined in claim 5 wherein said active material is selected 
from the group consisting of: LiCo02 ; LiMnC>2 ; LiMnz04 ; LiNi02 ; L1V3O2; V2O5 ; 
Li 4 Ti 5 0 and LiFePO„ . 

9. (Withdrawn) A battery as defined in claim 1 wherein said lithium salt is selected from 
the group consisting of lithium tetrafluorosulfonimide, lithium salts derived from bis 
perhalogenoacyl and bis sulfonylimide, LiCI, LiBr, Lil, Li(CI0 4 ), Li(BF 4 ), LifPFs), 
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Li(AsF 6 ), Li(CH 3 C0 2 ), Li(CF 3 S0 3 ), Li(CF 3 SOi) 2 N, Li(CF 3 S0 2 ) 3) Li(CF 3 C0 2 ), 
Li(B(C 6 H 5 ) 4 ), Li(SCN), and Li(N0 3 ). 

10. (Withdravvn) A battery as defined in claim 1, wherein said battery holds an electric 
charge. 

1 1 . (Withdrawn) An electrolyte comprising a soluble polyimide, a lithium salt, and from 
about 10% by weight to about 60% by weight of solvent. 

12. (Withdrawn) An electrolyte as defined in claim 1 1 comprising from about 15% by 
weight to about 50% by weight of solvent. 

13. (Withdrawn) An electrolyte as defined in claim 1 1 comprising from about 20% by 
weight lo about 40% by weight of solvent. 

14. (Withdrawn) An electrolyte as defined in claim 1 1 wherein said solvent is selected from 
the group consisting of N,N-methylpyrolidinone (NMP), gamma-butyrolactone, and 
sulfamides of formula; R1R2N-SO2-NR3R4, in which Ri, R 2> R 3 and R, are aikyls having 
between 1 and 6 carbon atoms and/or oxyalkyls having between 1 and 6 carbon atoms 
or combinations thereof. 

1 5. (Currently Amended) A process for preparing a battery, the process comprising the 
steps of: 



a. preparing a metallic lithium or lithium alloy sheet; 



LOCAL US £# 74466122.2 



PAGE 7/22 « RCVD AT 4/30/2007 4:09:04 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/13 * DNIS:2738300 1 CSID:202 551 1705 * DURATION (mnws): 05-20 



04/30/2007 16:10 FAI 202 551 1705 



PAUL HASTINGS 



@008 



Serial No.: 10/628,290 Attorney's Docket No.; SLC109-US 

Art Unit: 1745 Page 5 



b. preparing a cathode slurry comprising a active material; an electronic 
conductive filler; a lithium salt and an ionically conductive electrolyte 
binder; 

c. preparing an electrolyte solution comprising a soluble polyimide, a 
lithium salt, and from about 1 0% by weight to about 60% by weight of 
solvent; 

d. applying said cathode slurry onio a first side of a current collector to 
form a cathode film; 

e. applying said electrolyte solution onto said cathode film to form an 
electrolyte separator; 

f applying said metallic lithium or lithium alloy sheet onto Said electrolyte 
separator to form an electrochemical cell 

1 6. (Original) The process as defined in claim 15 further comprising the step of 
crosslinking of die polyimide electrolyte by exposing said polyimide electrolyte to 
thermal energy, U V radiation or electron beam. 

1 7. (Original) The process as defined in claim 15 further comprising the steps of: 

a. applying said cathode slurry onto a second side of said current collector to form a 
second cathode film; 

b. applying said electrolyte solution onto said second cathode film to form a second 
electrolyte separator; thereby forming a bi-face electrochemical cell; 
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c. stacking a plurality of bi-face electrochemical cell to form a battery. 
18. (Currently Amended) A process for preparing a battery, the process comprising the 



a. preparing a metallic lithium or lithium alloy sheet; 

b. preparing a cathode slurry comprising an active material; an electronic conductive 
filler; a lithium salt and an ionically conductive electrolyte binder; 

c. preparing an electrolyte solution comprising a soluble polyimide, a lithium salt, 
and from about 70% by weight to about 95% by weight of solvent; 

d. applying said cathode slurry onto a first side of a current collector to form a 
cathode film; 

* 

e. applying said electrolyte solution onto said cathode film; 

f. drying said electrolyte solution to evaporate from 10% by weight to 80% by 
weight of said solvent to form an electrolyte separator comprising from about 
1 0% by weight to aboui 60% by weight of solvent; 

g. assembling said metallic lithium or lithium alloy sheet onto said electrolyte 
separator to form a battery. 

19. (Original) The process as defined in claim 18 further comprising the step of 

crasslinking of the polyimide electrolyte by exposing said polyimide electrolyte to 
thermal energy, UV radiation or electron beam. 



steps of: 
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20. (Original) The process as defined in claim 19 further comprising the steps of: 

a. applying said cathode slurry onto a* second side of said current collector to form a 
second cathode film; 

b. applying said electrolyte solution onto said second cathode film to form a second 
electrolyte separator and drying said electrolyte solution to evaporate from 10% 
by weight to 80% by weight of said solvent to form an electrolyte separator 
comprising from about 1 0% by weight to about 60% by weight of solvent; 
thereby forming a biface electrochemical cell; 

c. stacking a plurality of bi-face electrochemical cell to form a battery. 

2 1 . (Withdrawn) A battery comprising: 
at least one anode; 

at least one cathode, 

and a polyimide-based electrolyte separator disposed between said at least one anode and 
said at least one cathode; the polyimide-based electrolyte separator comprising a cross 
linked polyimide matrix, a lithium salt, and from about 10% by weight to about 60% by 
weight of solvent. 

22. (Withdrawn) A battery as defined in claim 21 wherein said polyimide-based electrolyte 
separator comprises from about 15% by weight to about 50% by weight of solvent. 
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23. (Withdrawn) A battery as defined in claim 21 wherein said polyimide-based electrolyte 

■ 

separator comprises from about 20% by weight to about 40% by weight of solvent. 

24. (Withdrawn) A battery as defined in claim 21 wherein said solvent is selected from the 
group consisting of N 4 N-methylpyrolidinone (NMP), gamma-butyrolactone, and 
sulfamides of formula; R]R2N-S02-NR3R4, in which Ri, R2, R 3 and R4 are alkyls having 
between 1 and 6 carbon atoms and/or oxyalkyls having between 1 and 6 carbon atoms 
or combinations thereof 

25. (New) A process for manufacturing a battery, the process comprising the steps of: 

a. preparing an electrolyte solution comprising a soluble polyimide, a lithium salt, 
and from about 10% by weight to about 60% by weight of solvent; 

b. applying a cathode slurry comprising an active material, an electronic conductive 
filler, a lithium salt and an ionically conductive electrolyte binder onto a first side 
of a current collector to form a cathode film; 

c. applying said electrolyte solution onto said cathode film to form an electrolyte 
separator; 

d. cross-linking the electrolyte solution by exposing the polyimide electrolyte to UV 
radiation; and 

e. applying a metallic lithium or lithium alloy sheet onto said electrolyte separator to 
form an electrochemical cell 
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26. (New) The process of claim 25, further comprising adding a crosslinkable comonomer 
to the electrolyte solution. 

27. (New) The process of claim 26, further comprising adding a cross-linking initiator. 

28. (New) The process of claim 25 further comprising the Steps of: 



a. applying said cathode slurry onto a second side of said current collector 
to form a second cathode film; 

b. applying said electrolyte solution onto said second cathode film to form 

■ 

a second electrolyte separator; thereby forming a bi-face electrochemical 
cell; 

c. stacking a plurality of bi-face electrochemical cell to form a battery. 



29. (New) The process of claim 25 7 wherein said solvent is selected from the group 
consisting of N ? N-methylpyrolidinone (NMP), gamma-butyrolactone, and sulfamides of 
formula; R1R2N-SO2-NR3R4, in which Rj, R2, R3 and R4 are alkyls having between 1 
and 6 carbon atoms and/or oxyalkyls having between 1 and 6 carbon atoms or 
combinations thereof. 

30. (New) The process of claim 25, wherein said lithium salt is selected from the group 
consisting of lithium tetrafluorosulfonimide, lithium salts derived from bis 
perhalogenoacyl and bis sulfonylimide 9 LiCl, LiBr, Lu\ Li(CI0 4 ), Li(BF 4 ), Li(PF 6 ), 
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Li(AsF«0, Li(CH 3 C0 2 ), Li(CF 3 SOj), Li(CF 3 SO*) 2 N, Li(CF 3 S0 2 ) 3 , Li(CF 3 C0 2 ), 
Li(B(C 6 H 5 )a), Li(SCN), and Li(N0 3 > 

3 1 . (New) The process of claim 25, wherein said active material is selected from the group 
consisting of: LiCo0 2 ; UMn0 2 ; LiMn 2 04 ; LiNi0 2 ; LiV 3 Og; V2O5 ; L^TisO^ and 
LiFeP0 4 . 



32. (New) The process of claim 16, wherein the step of crosslinking the electrolyte solution 
comprises: 

a. adding a crosslinkable comonomer to the electrolyte solution; and 

b. adding a cross-linking initiator. 

33. (New) The process of claim 16, wherein said solvent is selected from the group 
consisting of N,N-rnethy]pyrolidinone (NMP), gamma-butyrolactone, and sulfamides of 
formula; RiR 2 N-S0 2 -NR 3 R4, in which Ri, R 2s R3 and R4 are alkyls having between 1 
and 6 carbon atoms and/or oxyalkyls having between 1 and 6 carbon atoms or 
combinations thereof. 

34. (New) The process of claim 16. wherein said lithium salt is selected from the group 
consisting of lithium tetrafluorosulfonimide, lithium salts derived from bis 
perhalogenoacyJ and bis sulfonylirnide, UCI, LiBr 3 Ul, Li(CIC>4), Li(BF 4 ), Li(PF$), 
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Li(AsF*), Li(CH 3 C0 2 )> Li(CF 3 S0 3 )> Li(CF 3 S0 2 h N, Li(CF 3 S0 2 )3, Li(CF 3 C0 2 ), 
Li(B(C 6 H 5 ) 4 ), Li(SCN), and Li(N0 3 ). 

35. (New) The process of claim 16, wherein said active material is selected from the group 
consisting of: LiCoOs ; LiMnCh ; LiMmfr* ; LiNiOj ; LiVsOjj; V2O3 ; LUTisO^and 
LiFeP0 4 . 

36. (New) The process of claim 1 6, wherein the electrolyte solution comprisew from about 
15% by weight to about 50% by weight of solvent. 

37. (New) The process of claim 16, wherein the electrolyte solution comprises from about 
20% by weight to 'about 40% by weight of solvent. 

38. (New) A process for manufacturing a battery, the process comprising the steps of: 

a. preparing an electrolyte solution comprising a soluble polyimide, a lithium salt, 
and from about 1 0% by weight to about 60% by weight of solvent; 

b. applying a cathode slurry comprising an active material, an electronic conductive 
filler, a lithium salt 'and an ionically conductive electrolyte binder onto a first side 
of a current collector to form a cathode film; 

c. applying said electrolyte solution onto said cathode film to form an electrolyte 
separator; 

d. cross-linking the electrolyte solution by exposing the polyimide electrolyte to 
heat; and 
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e. applying a metallic lithium or lithium alloy sheet onto said electrolyte separator to 
form an electrochemical cell. 

* 

39. (New) The process of claim 38, further comprising adding a crosslinkable comonomer 
to the electrolyte solution. 

40. (New) (New) The process of claim 38, further comprising adding a cross-linking 
initiator. 

41 . (New) The process of claim 38, further comprising the steps of: 

a. applying said cathode slurry onto a second side of said current collector 
to form a second cathode Sim; 

b. applying said electrolyte solution onto said second cathode film to form 
a second electrolyte separator; thereby forming a bi-face electrochemical 
cell; 

c. stacking a plurality of bi-face electrochemical cell to form a battery. 

42. (New) The process of claim 38, wherein said solvent is selected from the group 
consisting of N,N-methylpyrolidinone (NMP), gamma-butyrolactone, and sulfamides of 
formula; R1R2N-SO2-NR3R4, in which Rj, R2, R3 and R< are alkyls having between 1 
and 6 carbon atoms and/or oxyalkyls having between 1 and 6 carbon atoms or 
combinations thereof. 
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43. (New) The process of claim 38, wherein said lithium salt is selected from the group 
consisting of lithium tetrafluorosulfonimidc, lithium salts derived from bis 
perhalogenoacyl and bis sulfonylimide, LiCI, LiBr, Lil, Li(CI0 4 ) ? Li(BF<), Li^Ffi), 
Li(Asl- 6 ), Li(CH 3 C0 2 ), Li(CF 3 S0 3 ), Li(CF 3 S0 2 ) 2 N, Li(CF 3 S0 2 ) 3 , Li(CF 3 C0 2 ), 
Li(B(C6 H s ) 4 ), Li(SCN), and Li(N0 3 ). 

44. (New) The process of daim 38, wherein said active material is selected from the group 
consisting of: LiCoCh ; LiMn0 2 ; LiMn 2 0 4 ; LiNi0 2 ; LiV 3 O g ; V 2 O s ; LL,Ti 5 0i 2 and 
LiFeP0 4 . 
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